
'f . • I 

UNIT:: ::> 37 ;..-;-::s '::NV I~CNMENTAL i'ROT::CIION AGEn C'f 
'NASH INGTO N , O.C. 1046\) 

004925 

OP'P'ICK OP' 
I'KITIC IOKI AHO T01(10: S: Uat.T ANCKS 

MEMORAN~ 

FROM a 

Terbutryn (NROC) Chemical 

Alex Arce ----/;;;?_.-- ~at-· / /-·f (; 
Toxicology Branch ~--

SUBJECT: 

Hazard Evaluation Dfvision (TS-769 C) 

TO: Paul Parsons, PM 60 
Registration Division (TS-767C ) 

THRU: Clint Skinner, Ph.D. 
Head, Section III 

and · 

. ' . . 
' ' • I t (.i • • 
(_~ ! ·~·-{ .. / • '1. ' .. ... . 

·~ ·: . ·/ '~ I . . . ·: I:. 

Theodor~ F8rber, Ph.D., Chief 
Toxi~ ~.,logy Branch (TS-769C) 

Compound: Terbutryn 

Tox. Chemical No.: 1250 

Accessio n Nos.: 259886 and 259887 

Registrant: Ciba-Geigy 

Record No.a 161855 

Action Requested: 

t:PA IO j 080813 

Review of teratology data: rat and rabbit, terbutryn i s 
an NRDC Chemical and Registration Standard. 

Recommenda t i o n or Conclus ion: 

The two studies are acceptable. Refer to one-liner 
(at t ac hed) fo r results. 
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~ . 
These .cu~ies are submitted tor the Registration Standarda 

the rat ~tydy 11 aubmitted to replace a previoua one that wa1 
conducted •Not in accordar.ce with !PA Guidelines.~ 

Information Submitted: 

Two atudie1a rat and rabbit teratology. 

Discusai~r.a 
• 

The studies are acceptable to establish that terbutryn ae 
tested usinQ rabbits is not a tera~ooenic product and does 
not induce fetotoxicity • . The only adverse effect was a 
reduction in food conaumption of the mothers observed at each 
one of the dose levels. The rat study establishes that the 
product is not a t•ratogenic agent but induces developmental 
chanoea, maternal 3n~ fetal toxicity. 

• 
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00~925 
DATA EVALUATION RP.FORT 

Chemicala Tt~but~yn 

Tett Material• Ttrbutryn Technical 

stud~ Typea Teratology Repor~ No. 85010 

Titlea A Teratology Study in New Zealand Whit• Rabbit• 
(M!N 842105) 

Laboratory: Ciba•Geioy Phar~mac•utical Divis)on, R•productive 
and Genetic Toxicolo;y Sucdiviaion 

Location• summit, NJ 07901 

Lab. N~.l Ret. No. I-023•02 . 

Cat•• October 1, 1985 

SponSQ£1 AQricultural ~iviaion ot Ciba•Geigy 

080813 .. JSW: . N~n bc&:••t!cw N,o. a 289886 

Alex Arce ~~~~ Datta J•nuary 1986 
Toxicologist /t 'V'-f Phone a 5.57-7457 

!PA Ip No.a 

Toxicology Pranc:h ·· 
Hazard EvaluationvOivision (TS-769C} 

Approved by: Clint Skinn•r, Ph.D. Date: 
Section Itt Head Phonet 
Toxicology Branch 
Hazard Evaluation Division (TS-769C) 

Conclusion: 
' ... 

Developmental Toxicity 
Developmental-NOEL • 75 mg/kg (HOT) 

A/~ ratio l0/7S - ~ 0.13 

-Mat•rnal NOEL • 10 mQ/kg LEt"'= SO mk/kg 
-

Levels· t.es·ted by Cjavaqe ·in New · Zealand Whit'! Strain 
0,10,50 and 75 mg/kg /day 
Core Classification: Guideline 

/ -· ,. . -
i 
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.. 
Material• TeTbutryn Technical 

3t corn 1tarch containing 0.5, Tw•en 80 

Aniaalea Ne'l Zealand White Rabbits 

sexa female, Ao•• a~uLt1 Weiohta Acceptable' 
Sourcea Not eatabliahed. 

0o1a;ea o, 10, 50 and 75 mo/kQ/ day • 
Number of animala per doMe levela 19 mothers/doae level 

Detcription ~ 

The product wa1 adm~nistered by oavaoe to preonant rabbits 
during the 7th to 19th day of gestation in three ctoae l•vele, daily. 
The rabbit• were necroptied on day 29 and mother• of fetuses 
were exaained and w•ioh•d. Vi•ceral abnormalitie• were recorded. 

Reported Re1ult11 

Oeathla None 

( Refer to attached a~~enCl\.UD extrated from 
submitted data ) ·· . 

The food con•uraption and l~ody weight gain in all groups 
decreased. The product is reported to be not embryotoxic, 
fetotox i c o~ teratogenic. InducP1 loas w•i9ht in the mother• 
at all doaea. , ·' , ,/ - , 

.' . 
Observatione: . , 

Signs of Toxicity1 Daily 

Behavior: Daily 

.... 

Body Weights: On days 0, 7, 14, 19, 21, 25 and 29. 

Food conaumption1 Daily from day 0 to day 28. 

Exami nations: 

Laparohysterectomy was 9erformed, livers were weighed. 
ovariea were examined, corpora lutea counted, dead fetuses and 
absorptions were counte4, the portions of the fetuses in t ha 
uterus were recorded. The fetuses wer• measured and weighGd. 

Mtternal !xaminationsr ( Extrated from Submitted protocol 

All mothe~s were examined fo r ~xternal and internal gross 
maltormatinns or pathological changes. · Representative samples 
of gross lesions were collected for microscopic obse~vations • 

2 
;' • . .... 

. - .. . . 
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retal examination•• 

(rrom a~mitted Data) 

Fetal oiss•ction: ........,..........,.......,_ 

004925 

on tne day of necropsy {if po•aible) each fetua was examined 
viace~ally accordin; to a modification of the Staple technique 
(Staplea, R.E., Te~atglgfi 9 (J)'a A-37, 1914) and ita sex 
determined. The v acera examinatiQn was conducted on all 
fetuses as soon as ~oasible followino necropsy (not more than 24 
hours). Visceral examination includes the to!lowino systema, 
oroans and glands which were examined u~ino dissection and 
slicing under appropriate magnification: 

Central Nervous System: 
Cardiovascular Systems 

Respirato~y Systems 
Gastrointestinal systems 

Lymphoid Structureaa 
Urinary System: 

brain 
heart, major blood 
vessela 
trachea, lungs, diaphragm 
orml cavity, tongue, 
eaophaoua, stomach, 
intestines, liver, 
gallbladder, pancreas 
thymus, spleen 
kidneys, ureters, bladder 
adrenals Endocrine Systems 

Genital System: ovariea, uterus or tes~icles 

Visceral examination data were collected on the standard 
R'GT visceral collection forma, the results of these data wete 
tabulated manually (Appendix 19A), and the tabulations sent to 
the Statistics Section for analysis. Results of t~e visceral 
exams are recorded as normal or abnormal in the raw data: 
whoreas, only abnormal data are presented and summarized in 
this report. 

.. 
The fetuses were then prepared for a subseQuent skeletal 

examination after clearing in potassium hydroxide and staining 
. with Alizarin Red s {Staples and Schnell, Stain Technoloqy 39: 

G2, 1964). This method is a modification of the method described 
by Oawscn (Dawson, A.B., Stain Technical 1, 1926, p. 123-124). 

Skeletal Examination: 

Following the visceral examination, all fetuses were 
st~ined and subject.ad to skeletal e;;amination using appropriate 
magnification. All ossification centers that are characteristically 
present at day 29 of ge~~ation in this strain of rabbit were 
examined for: presence/ absence, size, shape, location and 
relationship to adjacent ossification centers. The ieproductive 
Skeletal and Visceral Program (R.S.V.P .) system an in-house 

3 
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developed and val ida ted database rnanaqement syat•m w;." employed 
to collect the data from the skeletl.l evaluations and the 
printouts gen~rated are the raw data. 

Reaylt•• ( Refer to attached data , extrate~ from submittea 
atudy \ ·· • 

Mortalityt None fQr the mother• (Some does were 1acrificed 
due to e~nditiona not related to treatment) , .. 
Sign• of toxioitya Variationl~in the feeea at the mid- and 
hi;h-doae ;roup. Other observations were not related to · 
treatmont. · ' • 

Deereaae at the high-doae level durin; . 

, 

. .... . Food conaumptiont 
g8Mtation period. 
Such obaervationa 

The oth•r. ;roupa also ahgwed . decre&$e~ 
were significant even at the lowest treatment 

dose. · , .· ; . . . 

..... ··· ~ · . ,.., 
Body weights Although no sfo~ificant difference• between 
treated and control mothers were observed, the variations in 
maternal body weight& were significant at varioua intervals :~nd 
they were related to the variation• in feed con~~ption. 

I • • • , • .• / ...._ 

Pathologyr ~one of the vsrious firidin;s can be related to the 
adminiatration of the compound. 

Reproductive Obaervations: 

No significant findings were observed. 

Maternal_Parapeters: 

Viable fetuses, number: normal. 

Number of cor~ora lutes1 no significant variations. 

Sex of the fetuses: no sionificant variations. 

Weights and Growth: no significant variations. 

Number of litters: no significant variations. 

Number of pregnant animal~: no significant variations. · 

Number of abortions: not r~ported. 

Fetal Parameter~: 

Length: 

Weight and Gro~th: no significant differences. 

4 
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txter~al oblervationaa 

sexr no·aignificant diff.erences. 

Visceral Oblervationsa { Reter to attaenment ) ' 

Th• various occurrences observed were noted at r~ndom in 
the three dose level~ and the controlsr thus they cannot be 
attributed to the administration ot the mate:ial. 

Skeletal ObltFVItbOnsa ( Refer to attachment ) 
• 

The variations noted were regarded as oeneral occurrences 
in rabbitsr thus, not significant • 

. 
Alive f•tusesa no significant differences. ( Refer to' attachment 

Dead fetuaesa unremarkable. · 

Discussions 

The report is caar~lete; the study was well designed an:S 
conducted. The concluiiona are accurate and acceptable. The 
study is scientifically sound. The biological meaning of the 
~~feets ~•ported are that the product is not a te~atooenic 
aoent ~ it does i nd.uce developmental. changes ~xpressed as 
reduction in body weights but. is not fetotoxic. The mechanis~ 
of these effects is related to the toxicity of the material 
that affe~ted the maternal body weiohta and food consumption, at 
r~ndom. These effects mean that the material is safe for the 
intended use, •* per this teat. 

• · l. ... 7 
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DATA EVALUATION REPORT 

Chemi cal s Terbutryn 

Test M~teriall Terbutryn Technical 

Study Typft: Teratology 

Titles Teratolo;y Study in Rata (MTN 842292) 
Report No. 85111 

LaboratO(XI Ciba-Gei9Y Corporation, Research Department 
and Genet1.c Toxicology Subdiviaion 

Locations Summi~, NJ Date1 October 25, 198~ 

Lab. No.: Not submitted. 

004925 

Sponaor: Ciba-Gei;y 

~PA 10 No.: 080813 MRI01 None Accession No.& 289887 

Reviewed by: 
. 

Alex Arce Oa~e: 
Toxicolo;ist Phonet 

January 1986 
557•7457 

Toxicology Bran~h 
Hazard evaluation Div i s i on (TS•789C) 

ARProv.Jd by: Clint Skinner, Ph.D. Oates · January 1986 
Section III Head Phones 557-3710 
Toxicolo;y Branch 
Hazard Evaluation Division (TS-769C) 

Conclusions 

Core•Minimum Data (Requtres Re;istrant's explanation} 

Developmental Tox±city 
NO~L . • 50 mg/ kg (HOT) 

t.EL a SOO m;/ k; 

A/D ratio 10/50 • 0.2 

Maternal toxicity NOEL • ~0 m;/ kQ 
t.EL • 50 m;/ kQ 
(Mortality, wei;ht loss, salivation, urine stain, 
blood discharge ) 

retal toxicity NO!L • 50 mg/ kg ( HOT) 
LEL • 500 mg/kg 

Core Classification: Minimum .. ... 
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were wei9hed and the fetuses examined for g~o•a ~bnormalities, 
then ola~ed into either 95 percent ethanol or Bouin's fixative 
for subsequent skeletal of visceral examination. 

Fetal Examinations: 

Approximately l/3 of the fetuses were· fixed in Bouin's 
iolution for at least 1 week and then •xamined for visceral 
abnormalities a~cordinq to the method of Monie, Kho, and Moroan 
(Supplement to Teratolooy Worlc.shop Manual, pp. 153··169, 1965). 

The v11ceral examination evaluates the follciwin; biolooical 
systema, or;ans and glands wh.ich ar~ examined using c1is1ec::tion 
and slicing (wherl applicable) t•ehniques under the a~propriate 
maonifi~atiCinl 

Central Nervou1 Syatema 
Cardiovascular System: 

Reapiratory System• 

Galtrointestinal System• 

Lymphoid Structures: 
Urinary Systems 
Endocrine Systems 
Reproductive system: 

Skeletal ExaminationJ 

brain 
heart, and major blood 
veaaelJII 
nasal paasa;es, tr&chea, 
lungs, <Haphraom 
oral cavity, tongue, 
esophaous, stoma~, 
inteatinea, liver, 
pancreas 
thymu•, spleen 
kidneys, uretera, bladder 
adrenal a 
ovaries, uterus or testicle• 

Approximately 2/3 of the fetuses from each litter were 
stained with Alizarin Red s and cleared according to the method 
of Staples and Schnell (Stain Technology l9a62, 1964), and then 
examined for ~keletal abnormalities. 

The rodent tkeletal examination involves eheckinQ, with 
the aid of appropr~ate maonification, all ossification centers 

·that are characteristic of a rat fetus on gestational day 20 
(Fritz, H. an~ Hess, R., Teratology, 3, 1972, Walker, D.G. and 
Wirtschafter, Z.T. The Genesis of the Rat Skeleton, A. Laboratory 
Atlas, Charles c. Thomas, Sprin;fiel~, Illinois, 1967), The 
examination includes checkino for the presence/absence, size, 
shape, location and relationship to adjacent osaifieation 
centers. 

Results a 

Mortality: 

( Refer to attached data extracted from submitted. 
protocol ) · · ... 

Mothers 2/25 faun~ dead on. day 20. . .. . , . . . . . .. . . . - . 
S ion• of toxicity: ··~ R•duction of we i;ht, feed ~onsum.,tian and .. 2 0 

·. weight Qain, salivation, swollen abdom•ns, re~ stains around 
vulva, anus, face: lethar;y and ptosis,, ·. 

3 
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Behavior: t.etharg ic ••. at· th• high dose level 

Body weight: . Reduced at the . high-dose lQvel. Oue to the larg9 
dose a¢ministtred (500 mg/ kg ) such reported occurrences were 
expected. · · 

# 

Ne~ropsy: Distended stoMicha at the high aose level in most 
animals ·' · 

Maternal Parameters: 

Viable fetuses, number: significant (re.fer to conclueion). 

Number of corpora lutesa no significant variations. . . 

SeX Of the fetuaes1 no significant eeeecta on sex ratio. 

Weights: severe at the high dose group. 

Number of litters: no significant variation•. 

Number of pregnant animals~ no significant variations. 

Nuaber of abortio"aa no significant variation•. 

Fetal Para•eteraa ( Refer to attached data extrated f~om submitted 
protocol ) . 

t.en~tht reduced at the high-do~ ~ level. 
; 

. .. 
Weight: decreased ·at the high-dose level. 

External Obaervationsa Pups , , 
.. 

Wei;ht decreased to 71 percent of eontrols at the high
dose level. 

'· 

Visceral Observations: Not significant. ( for pupa ) 

Skeletal Oblervationsr 

{From Report) 

Fetotoxicity, as a consequence of severe maternal toxicity, 
wa1 only observed in the hi;h-doae ;roup aa male and female fetal 
wei;hta were reduced to 71 percent of control value• ·· This 
fetal ;rowth retardation was associated with a s1Qnif1cant 
inereaae in variation• (prim~rily localized to the periphery of 
the fetal skeleton) inc~udino& l) Bipartite, misaligned, and 
not oaaified, centrum/vertebrae, 2) miaali;ned and not ossified, 
sternebrae, 3) metacarpals, proximal phalanQes, and distal 
phalan;ea not osaified in the forepaw, and 4) metatareala, 
distal phalangee, not oaaified in the hind~aw. There were no 
compound-related fetal Qroaa, skeletal and visceral malformations. 
There were no fetal effects at the low or intermediate-dose 
level. --21 
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Oiscuttion: 

There are certain discrepancies in this study. The fact 
that at the nigh-dose level the toxic symptom• observed in the 
mothers were ~•vere and si;nificant; includin;, bleedino (red 
stains around vulva) and one of the animals, IllS 16, had the 
la~o••t number ct pups (19), makes the results questionable. 

I 

./ 
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